DNA polymerase alpha from HeLa cells synthesizes DNA with high fidelity in a reconstituted replication system.
To determine the contribution that DNA polymerase alpha makes to the overall DNA replication fidelity in mammalian systems, we measured the fidelity of replication of the SV40-based shuttle vector, pZ189, in a reconstituted in vitro DNA replication system which contained purified HeLa DNA polymerase alpha (in addition to single-stranded DNA binding protein, topoisomerase II, DNA ligase, 5'----3' exonuclease, ribonuclease H, and SV40 T-antigen). We found that DNA polymerase alpha is highly accurate when carrying out bidirectional replication in this system. This high fidelity of replication by DNA polymerase alpha in the reconstituted replication system contrasts with a relatively low fidelity of gap-filling DNA synthesis on the same target gene by purified HeLa cell DNA polymerase alpha in the absence of other replication factors. The fidelity of DNA replication by DNA polymerase alpha, although relatively high in the reconstituted system, is about 4-fold lower than DNA replication in a crude HeLa cell extract which contains additional replication factors including DNA polymerase delta. These results demonstrate that DNA polymerase alpha has the capacity to replicate DNA with high fidelity when carrying out semiconservative DNA replication in a minimal reconstituted replication system, but additional cellular factors not present in the reconstituted system may contribute to the higher replication fidelity of the crude system.